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(57) [Abstract] 

[Problems to be Solved by the Invention] 

With high image density, image of high image quality which 
possesses thedesirable contrast is acquired, furthermore 
storage stability under high humidity isgood. furthermore 
offers photothermographic material to which damage is 
difficult tobe done. 

[Means to Solve the Problems] 

In carrier containing reductant and binder of this organic 
silver salt of the photosensitive silver halide particle 
organic silver salt, respectively in layer of one. or layer of 
plural the at least I kind it contains amine compound where in 
said layer or said layer adjacent layers in 1 layer, is shown at 
least with below-mentioned General Formula (1) in the 
photothermographic material which becomes, 
photothermographic material which is made feature 
[Chemical Formula I] 
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Claims 



L, I* 2 «&afS*£, n I* 1-3 *«U n A< I £ 

fcii 2 rotti*. -tt3t<i)+©8*is?-# 

Z r L r »8l*V<Dff«fl>«lll»-e««**l"Ct»* 
-«3*(i)T?***i*fca*i©»**©'>fc<fc 

[lb 2] 



lClaim(s)] 
[Claim 1] 

In carrier containing reductant and binder of this organic 
silver salt of the photosensitive silver halide particle, 
organic silver salt, respectively in layer of one, or layer of 
plural the at least 1 kind it contains amine compound where in 
said layer or said layer adjacent layers in 1 layer, is shown at 
least with below-mentioned General Formula (1) in the 
photothermographic material which becomes, 
photothermographic material,, which is made feature 

[Chemical Formula 1] 



{When in Formula, Z, displays aromatic group and 
heterocyclic group, as for L, connecting group of divalent, as 
for n displays I - 3, the n is 1 or 2, nitrogen atom in General 
Formula (1) with substituent of the option other than Z|-L r 
basis optionally substitutable 0 } 

[Claim 2] 

at least one of substituent of compound which is shown with 
General Formula (1)is diffusion-resistant group or adsorbing 
group and photothermographic material which is stated in 
Claim 1 which is made feature 

[Claim 3] 

photothermographic material,, which is stated in Claim 1 
where at least 1 kind of binder isshown with below-mentioned 
General Formula (2) and makes feature 

[Chemical Formula 2] 
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CH 2 -CH 
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OH 



CHi-CH- 



C=0 

If 



R'fccfcl/R 2 li7;U*JUST*fcy, dK d2 
*5<fctfd3 tt**ltt*U dl f± 20-96 Kfi%, 
d2 It 1-40 K*%J3«fctf d3 f* 0.1-40 B*%£ 

*U di+d2+d3 li loor^fc^oD 

[If ^11 4] 

fc$m(D<ptjl<ti 1 fI^TfB-te5t(3)-e^? 

*%-2o mm%^t$>zt&mti-m* 

[lb 3] 



{ In Formula, as for R 1 and R 2 with alkyl group , as for dl. d2 
and d3 composition ratio is displayed as for dl asfor 20 - 96 
mass%, d2 as for 1 - 40 mass% and d3 0. 1 - 40 mass% 
aredisplayed, d!+d2+d3 is 100. } 

[Claim 4] 

With binder where at least 1 kind of binder is shown with 
thebelow-mentioned general formula (3), at same time said 
binder 0.1 mass%-20 mass% iscontained photothermographic 
material 0 which is stated in Claim 1 which is madefeature 

[Chemical Formula 3] 



•CH' CHz TH- 
I t 

V 



CHj-CH 



CIV-CH 
OH 



HC-R 3 



•CH 2 -CH- 



O 
i 

c=o 

If 




CH 2 -CH 



CH 2 -CH 
OH 



CH 2 -CH- 



D*4>, R\ R\ dK d2 fccfci; d3 14, — «SC(2) 
tmmvfoy* r 3 I*7;u*;i,S£SU d4 \t 

1-40 HM%£SU dl+d2+d3+d4 it 100 T'fc 

'So 3 

^HIxxT;u*fr6af<ti**36iD<i:t % l 9£ 

[n*4i6] 



c=o 



{In Formula, as for R\ R\ dK d2 and d3, General Formula 
(2) with beingsynonymous, as for R 3 you display alkvl group. 
d4 displays 1 - 40 mass%, dl+d2+d3+d4 is 100. } 

[Claim 5] 

latex which includes at least I kind which is chosen from in 
styrene, butadiene, acrylic acid ester as monomer unit was 
used for binder of adjacent layers in photosensitive layer or 
the photosensitive layer photothermographic material! which 
is stated in Claim 1 which is madefeature 

[Claim 6] 

photothermographic material which is stated in Claim 3 or 
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4 which crosslinking is done with crosslinking agent of at 
least 1 kind where binder is chosen from epoxy compound, 
alkoxysilane compound, isocyanate compound, vinyl 
sulfone compound makes feature 

[Claim 7] 

photothermographic material „ which is stated in Claim 6 
where alkoxysilane compound is shown 
withbelow-mentioned general formula (4) and makes feature 

[Chemical Formula 4] 



R 5 tt7JU*^£SL, L 2 li2ffi(Dili£*£S 
t. m te&lf n I* 1-3 <Dg8n?fcy. m+n=4 "C 

$) ■o)o ] 

Specification 
[0001] 

»t<i*. kks^ 

-So 

[0002] 

[ft3fc<7)ft«l] 

ZOftffitLT, fltfllt *B*#l*m 3,152,904 
-§\ IrI 3.487,075 ^S-tf D.^E— #>( Morgan)! :: 
*6rK7-f v^M-¥K*T*4(Dry Silver 
Photographic Materials)J(Handbook of Imaging 
Materials.Marcel DekkerJnc.^ 48 H,1991)*(C 

Cftb(DS*tt»lia** 80 deg C JU±<D;£JS 
[0003] 



{In Formula, R 4 displays aromatic group and heterocyclic 
group, R 5 displays alkyl group, U displays connecting group 
of divalent, m and n with integer 1 - 3. is m+n=4. } 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention being something regarding photothermographic 
material which forms image with thermal developing , details, 
with high sensitivity, fog is little, issuperior in storage 
stability, at same time, regards photothermographic material 
to which film strength is difficult to be attached scar highly. 

[0002] 
[Prior Art] 

Recently, photothermographic material which is not waste 
solution with field of medical careand printing from aspect of 
environmental protection and workability to accompany wet 
treatment of photosensitive material is strongly desired. 

As this technology, method which is stated in for example 
U.S. Patent 3,152,904 number and same3,487,075 and with 
D. Morgan (Morgan ) "dry silver photographic material (Dry 
Silver Photographic Materials )" (handbook of imaging 
Materiais.Marcel Dekker, In c. 4th 8 page,1991 ) etc is well 
known. 

Because these photosensitive material of usually development 
are done with temperature 80 deg C or greater, it is called 
photothermographic material. 

[0003] 
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Many of photothermographic material of this type were 
produced from until recently with solvent coating fabric. 

Because as for reason, mixing developer and organic silver 
salt with thecoating fabric of aqueous system, as for 
photosensitive layer which coaling fabric is done, redox 
reaction advances gradually with water as mediation, the fog 
performance deteriorates, is. 

Because of that many put effort into search of antifoggant. but 
effective ones have not been found. 

Then after drying it improved binder in order to decrease 
water content which exists inside film regarding aqueous 
system and it improved. 

It is a use of hydrophobicity latex which can form coated film 
where the water content is little as method of one. 

for example Japan Unexamined Patent Publication Hei 
1 0*20700 1 number, it is a use of hydrophobicity latex which 
is stated insame 10 - 221807, same 10 - 221806. same 1 1 - 
1 1 9375, same 1 1 -288068 specification . 

But, to make coated film where moisture content is little, 
satisfactory it isnecessary to dry, it had possessed deficiency 
that drying time catches. 

Increasing drying temperature, when it hastens drying, also 
what increase of fog designates drying largely as high 
temperature was restricted. 

Regarding solvent coating fabric, in order to use polar solvent 
where the solubility of photograph additive is good, moisture 
was brought little, received theinfluence of moisture. 

In addition, as for silver halide salt which is used for 
photothermographic material, because itis formed in aqueous 
dispersion medium, being something which includes moisture 
of trace, those which receive influence of moisture little. 

As for binder which is difficult to receive influence of the 
moisture, because it does not have basis of amino group and 
carboxyl group or other cross-Iinkingxrosslinking is done 
film hardener of system which not be able to use thegenera! 
amino group and carboxyl group, film strength is weak, it had 
possessed the deficiency that damage is easy to be done. 

Therefore, film strength was increased, to receive influence of 
the moisture technology which forms coated film which 
makes difficult wasdesired. 

U.S. Patent 4,828,971 number, to same 5,891,610 poly silicic 
acid chemical compound isexpressed is used , 

As for this compound, as for hydro lyzability it is lower than 
poly Al n^v amine, but film after drying is a or other 
deficiency which crack itis easy to do. 
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[0004] 

Sttli. «l*B*BS"R »*U*=J 

iz<i^»a««**t»*««^*-t-efc4. 



[0005] 
[0006] 

B«-r*B<D'>fc<fc* i H^v ±E-»*(i) 
***ft*7S:/flS*1ll*'J>fc<fc* 1 B**-r 

[0007] 
[0008] 

3jS£*ia>'>fc<i:i 1 «A<±E-«5t(2)T?S 

stis-tsitftt-ranE 1 kebabs* 

[0009] 

a%^20»«%**1"4Cfc*1t«4:"r*«B 1 
i=BBa>BB*B*«B. 

[0010] 
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It adds it is disclosed as improvement of film surface of the 
photothermographic material U.S. Patent 3,489,567 number, 
to same 3.885.965 specification f polysiloxane compound as 
the lubricant. 

But. slip it improves these, but increasing film strength of the 
surface of photothermographic material, it is not something 
which improves scratch resistance. 

[0004] 

[Problems to be Solved by the Invention] 
As for objective of this invention, with high image density', 
image of the high image quality which possesses desirable 
contrast is acquired, furthermore the storage stability under 
high humidity is good, furthermore it is to offer 
photothermographic material towhich damage is difficult to 
be done. 
[0005] 

[Means to Solve the Problems] 

Above-mentioned objective of this invention was achieved 
with constitutionbelow. 

[0006] 

In 1. carrier containing reductant and binder of this organic 
silver salt of the photosensitive silver halide particle, 
organic silver salU respectively in layer of one, or layer of 
plural the at least 1 kind it contains amine compound where in 
said layer or said layer adjacent layers in 1 layer, is shown at 
least with above-mentioned General Formula (1) in the 
photothermographic material which becomes, 
photothermographic material 0 which is made feature 

[0007] 

at least one of substituent of compound which is shown with 
2.General Formula (1) is diffusion-resistant group or 
adsorbing group and photothermographic material which is 
stated on thedescription above 1 which is made feature 

[0008] 

photothermographic material 0 which is stated on description 
above 1 where at least 1 kind of 3. binder is shown with 
above-mentioned General Formula (2) and makes feature 

[0009] 

With binder where at least 1 kind of 4.binder is shown with 
theabove-mentioned general formula (3). at same time said 
binder 0.1 mass%-20 mass% iscontained photothermographic 
material which is stated on description above 1 which is 
made feature 

[0010] 
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[0012] 
[0013] 
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[0014] 

Z, ^a^^»±|zli^^^g^jtlTt 
cfe^ttHl #«£fcl*Jitto;**& N30 07 
;u*;u»(«;lii, ^Uj, x^;Uft % ?^|, 

[0015] 
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latex which includes at least I kind which is chosen from in 
styrene, butadiene, acrylic acid ester as monomer unit was 
used for binder of adjacent layers in S.photosensitive layer or 
the photosensitive layer photothermographic materia^ Which 
is stated on description above I which is made feature 
[0011] 

photothermographic material which is stated in 
aforementioned 3 or 4 which the crosslinking are done with 
crosslinking agent of at least 1 kind where 6.binder are 
chosenfrom epoxy compound, alkoxysilane compound, 
isocyanate compound vinyl sulfone compound make 
feature 

[0012] 

photothermographic material which is stated on description 
above 6 where 7.alkoxysiIane compound areshown with 
above-mentioned general formula (4) and make feature 
[0013] 

this invention is explained furthermore in detail. 

In General Formula (1), Z, aromatic (for example benzene 
ring, naphthalene ring etc) or displays heterocyclic ring (for 
example pyridyl group, thiazolyl group, oxazolvl group, 
imidazolyl group, furyl group, pyrrolyl group, * 
pyridazinyl group, pyrimidinyi group, pyridazinyl group, 
selenazolyl group, sulfonyl group, bipyridinyl group, 
pyrazolyl group, tetrazolyl group etc). 
[0014] 

alkyl group of carbon number N30 of respective optionally 
substitutable straight chain, branched or cyclic (for example 
methyl group, ethyl group, butyl group, octyl group, 
dodecyl group, cycloalkyl group etc), alkenyl group (for 
example propenyl group, butenyl group, nonenyl group 
etc), the alkynyl group (for example acetylene group, bis 
acetylene group, phenyl acetylene group etc), it is good 
possessing aryl group or heterocyclic group (for example 
phenyl group, naphthyl group, tetrahydropyran basis and 
pyridyl group, furyl group, thio phenyl group, imidazole 
group, thiazole radical, thiadiazole group, oxadiazole 
basis etc) on ring group which isdisplayed with Z,. 

substituent with respect to Z, ring at least one is 
diffusion-resistant group or the adsorbing group, it is 
desirable . 

[0015] 

As for diffusion-resistant group, also ballast group is called 
and carbon number can list the aliphatic group of 6 or greater 
and carbon number aryl group etc where alkvl group of 3 or 
greater is introduced. 
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As for diffusion resistance, it differs in amount used of binder 
and crosslinking agent transfer distance of intramolecular of 
room temperature state can be controled. but byintroducing 
basis of diffusion resistance, can control reaction with the 
passage of time. 

test method of diffusion resistance inserts binder into capillar)' 
which the both ends is open and crosslinking does, inspects 
quantity whichcontacting existing, after constant 
temperature, passage of a certain time, moved test 
compound in 1 opening surface of capillary with infrared 
spectroscopy* mass spectrometry isotope method and nmr 
method etc it is possible . 

extent of scattering changing, inspects, temperature and time 
it is possible, but diffusivity makes slow to 1% - 100,000,000 
times, that it is possible with introduction of molecular weight 
and fixationbasis, but when it tries to hold down diffusivity 
excessively because solubility or other problem of increase 
and solidification basis of molecular weight comes out, 
diffusivitv under room temperature introduction of basis 
which is made slowis suitable to 10% - 1,000,000 times. 

You inspect also adsorbing group vis-a-vis silver halide by 
inspecting adsorbed amount it is possible . 
Measurement of adsorbed amount can add detected substance 
to solution which includes silver halide, after filtering silver 
halide. can calculate quantity whichadsorbs into silver halide 
by measuring concentration of solution. 

Measurement of adsorbed amount differs in particle form, 
particle diameter of silver ion concentration, silver halide of 
the silver halide solution, but here it is desirable to measure 
with shape, particle diameter, potential or other condition 
of silver halide which is added to organic silver. 

As for desirable example, iodine 0.1-10 mole % cubic 
crystal, octahedron of the average particle diameter 1 0-300 
nm which is included or silver bromoiodide particle of 
platelet particle pAg with condition 6 - 8 25 deg C+/- 5 deg 
C 1-4 8-hour after leaving, seeks adsorbed amount by fact 
that the adsorbed amount of silver halide particle is measured, 
it is possible . 

It is possible to measure with silver bromide particle and 
silver chloride particle which do notinclude iodine. 

When quantity which it calculated sheath does in 3 - 
100%ranges of surface area of silver halide particle when it 
was calculated, as adsorptivity it can decide. 

You inspect test of adsorptivity, with emulsion which does 
not add dye. dye. stabilizer, fog inhibition medicine etc 
to silver halide, it is desirable , but the dye. stabilizer, fog 
inhibition medicine or other which is close to actual system it 
is possible tomeasure with silver halide emulsion which is 
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added. 

adsorbing group is good even in silver halide adsorption basis 
which does nothave heteroatom like basis and alkylene oxide 
group and carboxyl group which sulfur and nitrogen atom at 
least one are included. 

It is a amino group and a imidazole group, triazole group, 
oxazole group, thiazole radical, tetrazole group etc of 
primar\Merniery which includes nitrogen atom asdesirable 
adsorbing group. 

L, shows connecting group of divalent displays combination 
etc bond -OCO- group, -CONH- group, -S0 2 NH- basis, 
polyoxyalkylene group, thiourea group, polymethyiene 
basis or these bases. 

concrete example of this kind of compound is shown below, 
but it is notsomething where this invention is limited because 
of this. 

[0016] 

[Chemical Formula 5] 
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AD-3 



AD- 4 
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( 0^ V CH 2 CH 2- NH - CH 2 C ^ N 
^ C| _|T^ ^CHjCHj-NH-CHjCHj^— N 

(cH 3 JCC^ CH ' CH, "" H " CHaCH, l" N 
( CJ H 5 -Ccy cH2CHi " NH " CH?CH2 )r N 



AD-6 _ Q 



AD-7 



(c^ s oJjc^ cHjcH - NH - cH ^r 



[0017] [0017] 

[■(fc 6] [Chemical Formula 6] 
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AD-10 



AD- 11 



AD-12 



AD- 13 



AD-14 



(T^^-CHjC^-O-CHaCHj^-N 
f ^CHjCHj-O-CHaCHjXH 

" A 

NH \ 
/^CHjCHj-O-CHjCHj-J-N 



[00I8] [0018] 

^ t7 ^ [Chemical Formula 7] 
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( j^0^ w2C ^" NH " CH2 °^)r N 



AD- 16 



AD-17 



AD-18 



AD-19 



( ci jQC> chjCHj - nh - ch ' cHj ): n 

^ ^^CHjCHa-NH-CHjCHa^-N 
^ ^^CHjC^-O-CHjCHi^—N 

(CHr» 



AD- 20 



AD -21 




OH 



CHjCHa-0-CH 2 CH2 



/3 



[0019] 

Ib^l*. /\py>1b7;u*^7S>^fcKn* 
Wtt*tt*t«^Lfc75>fc^*li»a«1t 
[0020] 

aiz*oT«lBt"*Ci:4<-C**. 

& >^;ux^;u>rh>^7i2h>^0^h>ll. 



[0019] 

compound which is displayed with above-mentioned General 
Formula (1) whichis used with this invention, alkyl halide 
amine and reacting with compound of the aromatic or 
heterocyclic group, can synthesize hydroxy alkyl amine or 
alkoxy amine compound etc. 

It can synthesize amine compound which is connected with 
diffusion-resistant group byconnecting ring group which 
possesses diffusion-resistant group and compound 
whichpossesses amino group. 

[0020] 

Following to addition method of public knowledge, it can add 
method which adds compound of this invention. 

Namely, melting in methanol and ethanol or other alcohols, 
methylethyl ketone and acetone or other ketones, dimethyl 
sulfoxide and dimethyl formamide or other polar solvent, etc it 
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LI=<l^CDA<Ja*„ 
[0021] 
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i**W©«iiRf»*ci:A<||U«i:*. 
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5 2 ^SA^-So 

»a2*ttwa»»©it**« 4o%jsi± 100% 
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canadd. 

Dispersing to water or organic solvent with also, sand mill 
dispersion and jet mill dispersion.ultrasonic dispersing and 
homogenizer dispersion to fine particle of 1 0:mu m or less, it 
ispossible also to add. 

Concerning fine particle dispersed technology many 
technology it is disclosed itcan disperse, but according to 
these. 

You can list method etc which from sand mill dispersion and 
tubule which use glass beads and zirconia fine particle media 
jet doing solution in the high speed, shatters compound of for 
example this invention with hard platelet, colliding,disperses 
liquid of tubule from 2 directions. 

As for fine particle dispersion it is desirable to disperse in 
aqueous solution, asfor particle diameter, with average 
particle diameter I nm or greater 10 ;mu m or less, particle 
distribution is narrow, it isdesirable . 

It disperses in aqueous solution, those which bubble is 
difficult tooccur due to churning are good. 

[0021] 

Adding to layer where silver halide. organic silver salu 
reductant or other additive exists is desirable, also to addto 
adjacent layer of layer which includes these additive it is 
possiblebut amine compound which is used for this invention, 
and, also interlayer and itis possible to add in underrating. 

addition quantity of compound of this invention is preferably 
per mole of silver 1 X 1 0* 8 ~ ] X lO^mole. especially 1 X 
10^1 X 10" 2 mole. 

When it adds other than photosensitive layer which does not 
have silverxonverting to unit surface area, it decides addition 
quantity, it is possible . 

When addition quantity is many, sensitivity decrease, 
contrast decrease and maximum concentration decrease etc 
arecaused, when addition quantity becomes insufficient, effect 
of this invention isobtained, it becomes difficult. 

[0022] 

Regarding to this invention, as solvent coating fabric system 
and binder which use organic solvent which melts binder 
there are 2 system which do aqueous system coating fabric 
making use of aqueous solution of latex or the binder. 

solvent coating fabric ratio of organic solvent being 40% or 
more 100 % or less, pointsto case where coating fabric it does 
kind of coating solution whereespecially 70% or more 
occupies organic solvent. 
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y^u-fv^Jk^rhx x£/— /k 
^ y :7a tr >U7 -ju*<D«tt*Ji*ttffl t 

± 40%«T*«i*U #£L<I4 20%&T. S 
IC 10%&T\ «t»*L<tt 5%HTtfc«ft 

[0023] 

»**«iMiiipiie=iu«»f*-c**. 

[0024] 

-ftit(2)lCj3l^T. R 1 fccfctf R 2 

»**irt*^ft«»i-i2a)7;i^r;i4t 7;u 

>rx;u*. TiU*-^»*5«ktf7'J — 

dl. d2fc£tf d3Ii^/THS^0RM%£S 
U dl+d2+d3=100"C*£o 

[0025] 

(4, ^juft. x^juS. :^;uS. ^*vju 

-jug. ^t~juS. K^r-tr-jug^. 7;u* 
x;u*£LTI4. 7i?^b>S. tfX7-tz*U> 

t7X ft^iX tfa-Jk fcfn'JKX <i^V 
7 -;k h'J7V*-;k f7v7V*Hk 

v77— ;k xh5V-;k tf'J5v>*a>'VTa 

at* 

[0026] 

it 800-800,000 *<#*Ll>o 
«fcU»*L<l*. 1 75~*075VfoZ>o 



As organic solvent, there is a hexane. toluene and a xylene 
or other nonpolar solvent system and times when the 
acetone, methylethyl ketone, methyl isobutyl ketone. 
ethanoL isopropyl alcohol or other polar solvent is used, but 
polar solvent system is done because additive of multiple 
kinds can be melted in large amount. $S business. 

As for aqueous system coating fabric, ratio of organic solvent 
for moisture of coating solution composition at time of 
manufacturing coating solution, means 0% or more 40 % or 
less,preferably 20 % or less, furthermore coating solution 
which is 1 0% or less, most preferably 5 % or less is used is 
semantic. 

[0023] 

When solvent coating fabric is done, there is a cellulose 
derivatives, polyvinyl alcohol derivative anda acrylate 
polymer derivative, polyimide derivative, polyamide 
derivative, phenolic resin derivative, urethane resin 
derivative, polyester derivative etc as binder. 

Especially desirable derivative polyvinyl alcohol derivative or 
is vinyl acetate derivative. 

It shows desirable binder with above-mentioned General 
Formula (2), it ispossible . 

[0024] 

In General Formula (2), R 1 and R 2 display group which 
ischosen from alkyl group, alkenyl group, alkynyl group 
and aryl group of respective optionally substitutable carbon 
number 1-12. 

dl. d2 and d3 display mass% of monomer composition ratio, 
it isadl+d2+d3=100. 

[0025] 

As alkyl group of carbon number 1-12 of R 1 and R 2 , as 
alkenyl group such as methyl group, ethyl group, butyl 
group, hexyl group, cyclohexyl group, octyl group, 
dodecyl group, phenyl group, naphthyl group or other 
aromatic, pyridine, piperidine. furan. pyran. 
thiophene. pyrrole, pyrrolidone. imidazole, triazole. 
thiadiazole. oxadiazole. tetrazole. pyrimidine or other 
heterocyclic ring, is displayed with acetylene group, bis 
acetylene group etc, as aryl group, as alkynyl group such as 
propenyl group, butenyi group, octenyl group, dodecenyl 
group. 

[0026] 

molecular weight of polymer which can show with General 
Formula (2) 800 - 800,000is desirable. 

It is a more preferably. 1 0.000-40 0,000. 
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Z> 0 



<-r*ct^««$jsica)«»ifciiajpi-sc 
t-w sicajssK»4zt^ijn*sa<br* 

#^fl7-tz*-;MbLfca£ii, 

^(D 0.1%-60%(DBa *?£L<li 1%-30%<Z) 
©a, cfcy»*L<li 3%-20%(7)iDBT:fcSo 

#*ffl7-b*-;uD]±¥ia: % Sft^nThy^ 
-f-(GPC)^tt*aijea*3ix6#»«c4:^-C 

»*mi7-b*-;ua)ftK^»«ftti#H|iF 

6-252 1 3 ^£ ##|C *ftc£ A*C*4 0 
[0027] 

£S£<*. *°'J72'J JUI-J+'J^A. tK'Jx^ 
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When molecular weight is small, film strength is difficult to 
obtain, when the molecular weight is large, because thing and 
viscosity is too large, additive etc where solubility 
deteriorates adjusts appropriately from redundancy of liquid 
which adds is desirable. 

In addition, acetalization portion which is a composition of dl 
not to be a intramolecular hydroxy group, is displayed with 
above-mentioned general formula (3), those which the 
intermolecular acetalization are done are included, it is 
possible . 

It can produce by when in polyvinyl alcohol including 
aldehydes acetalization doing, polyvinyl alcohol or aldehydes 
thing and make addition quantity of acetalization catalyst 
many thing and catalyst which react with high concentration 
pursuitadding polyvinyl alcohol derivative which 
intermolecular acetalization is done, in post phase ofreaction, 
raises reaction temperature and strengthening churning. 

As for agitation strength it is desirable with Reynolds number 
to put in range 1,000- 10,000. 

Ratio which intermolecular acetalization is done, is 0. 1 % - 
60% range of entire polymer molecule, range of preferably 
1 %-30% and range of more preferably 3%~20%. 

film strength where this range is easy to adjust viscosity of 
coating so!ution,produces is not weak, is desirable from fact 
that etc it is the elastic force. 

It seeks ratio of intermolecular acetal, liquid chromatography 
(GPC ) and from viscosity measurement method etc,it is 
possible . 

Production and analysis of intermolecular acetal can refer 
Japan Unexamined Patent Publication Hei 6-25213 number. 

[0027] 

When aqueous system coating fabric is done, water solubility 
polymer or water dispersibility hydrophobic polymer (latex ) 
can be used as desirable polymer. 

It is a for example poly vinylidene chloride, vinylidene 
chloride-acrylic acid copolymer, vinylidene 
chloride-itaconic acid copolymer, sodium polyacrylate. 
polyethylene oxide and a aery lamide-acry lie acid ester 
copolymer, styrene-maleic anhydride copolymer, 
acrylonitrile-butadiene copolymer, vinyl chloride-vinyl 
acetate copolymer, styrene-butadiene-acrylic acid 
copolymer etc. 

These form aqueous paint solution, but it is something which 
forms uniform polymer film with step which after coating 
fabric it dries, forms coating. 
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When these are used, it mixes with these latex with organic 
silver salu silver halide. reductant etc as dispersion of 
aqueous, after making uniform dispersion liquid, it forms the 
thermal developing photosensitive layer by fact that coating 
fabric it does. 



^jtlCcty, ^-r^^xiiST-A^lta L£) — £ With drying, particle fuses latex and forms uniform film. 



[0028] 

(4j£#-20 deg C frb 80 deg C £LC 
*#lZ-5 deg C A^b 60 deg C £"eA<#*Ll* 0 

#9^IEttjS36 f lBL^iHMItt'*aiK^»<ft 
*»«#UVHi. ¥*St!MA< Inm 

I*. 

£*S£#ISt»::*tLT 50%Kl± 100%SIT, 
80%JU± 100%6lT*<»*Lt\ 

[0029] 

X^U>&. ^i/X^SSE^M^'J^&CD* 

SU ?$vX>£ Bu. >*JU7$'JL/-f* 
MA. X^;U7^MU-b£ EA. <i s JJ—)V7W 
U-F£ INA. y^DA+yjl/y$Ml/-hJ 
CA. tKD*5/x^;i/7Wb-h*HEA. fcKP 
*S/X*;U>$>7'JU-t*£ HEMA. 7<7'J;U|£ 
£AA. y*WJHfc*MMA, ^>U>*W;H8 
$ MAA. IA. 7^7'J JU75K* 

AAm. X^U>;UUtC/i££ St-S. 7MJU75 
K-2-*^U^P/*>X;i/*>&75K£ AMPS. 
-YV^U>XJU*>»$ IP*S. 2-^P^x^U-W 
x;U7xy*vX^L/>^-*"9-<K(n=10)Xjl/?fr 

>Sixf;^ PF-stsS-fo 

[0030] 

[lb 8] 



[0028] 

Furthermore glass transition temperature - to 80 deg C is 
desirable from 20 deg C concerning composition of desirable 
polymer, to 60 deg C are desirablefrom especially - 5 deg C. 

When glass transition temperature is high, temperature which 
thermal developing is done to be higheither, when it is low, 
fog to be easy or, because it becomesdecrease and soft pitch 
of sensitivity. 

As for water dispersion polymer, average particle diameter 
are dispersed from 1 nm thosewhich in fine particle of range 
of several ;mu m are desirable. 

water dispersion hydrophobic polymer is called latex, while 
being used widely as binder of aqueous system coating fabric, 
water resistance latex that is desirableimproves. 

As for amount used of latex of objective which obtains water 
resistance as binder, considering coating property', when it is 
many from viewpoint of moisture resistance which is decided 
it is desirable. 

50% or more 100 % or less. 80 % or more 100 % or less is 
desirable vis-a-vis all binder mass. 

[0029] 

styrenic. butadiene system or embodiment of water 
dispersion latex of acrylic is shown to otherthan vinyl idene 
chloride type, as desirable polymer, but styrene SU 
butadiene the Bu. methyl acrylate MA. ethyl acrylate EA. 
isononyl acrylate INA. cyclohexyl methacrylate CA. 
hydroxyethyl acrylate HEA. hydroxyethyl methacrylate 
HEMA. acrylic acid the AA. methacrylic acid MMA> 
methyl methacrylic acid MAA. itaconic acid 1A. 
acrylamide AAm. styrene sulfonic acid St-S. acrylamide 
-2- methyl propane sulfonic acid amide AMPS, isoprene 
sulfonic acid the IP-S. 2- propenyl-4- nonyl phenoxy 
ethylene oxide (n=10 ) sulfonic acid ester PF-S is abbreviated 
here. 



[0030] 

[Chemical Formula 8] 
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1 
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LI 1 
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65 
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ML 
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ML 
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L13 
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[0031] 

Regarding to this invention, as these polymer binder when 
quantity of 1 0 times,attached amount of silver is 2.0 g/m 2 
from 1/4 vis-a-vis (In case of latex with solids content ) silver 
amount,attached amount of polymer is 0.5 - 20 g/m 2 , it is 
desirable .furthermore 7 times quantity, namely, they are 1.0 - 
14 g/m 2 from l/2of attached amount of preferably silver. 

There are times when, silver color pitch greatly deteriorates 
with 1/4 orless of silver attached amount, there are times 
when it does not withstand use and. with 10 times or more of 
attached amount of silver, becomes soft pitch and 
stopswithstanding use. 

[0032] 

(crosslinking agent ) binder to keep glueing with bottom layer 
and top layer, film strength to which damage is difficult to be 
done can be acquired by the making film doing with alone, 
furthermore raises film glueing and the film strength, but by 
using crosslinking agent, it is possible . 

But when crosslinking reaction is slow, photographic 
performance does not stabilize and the storage property 
deteriorates. 



[0031] 

Lri4(5x^xa>**i*B»»*-e)fiaiz 
*4lt 4 #<d i frb io feom, m<Dttzm& 

2.0g/m 2 O M £ . TK'JV-tDtttaii 
0.5^20g/m 2 VtoZZtifitfZL^ SK»f:L< 

izmottzmo) 2 fto i fr*> i mm. mt>. 

1.0-14g/m 2 "Cfc&o 

mtt$mo4ft<D i &tt*[±. m&mtfxmiz 
%itL. &m\zMx.tft^&£tf&z>L. mm* 



[0032] 
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*«ft£Sttftk fc«LMt±B-*3*(4)T!* 
[0033] 



With immediate effectiveness which is used for this 
invention, desirable crosslinking agent canlist alkox\ silane 
compound which is shown w ith polyfunctional type 
crosslinking agenu or above-mentioned general formula (4) 
which at least two it possesses any of isocyanate group^ 
epoxy group> or vinyl sulfonyl group. 

Desirable crosslinking agent is shown on description below. 
[0033] 



HI 


-^+r^U Vv7t- h 




HI 


hexamethylene diisocyanate 




H2 




H2 


trimer of hexamethylene diisocyanate 






H3 












H3 


tolylene diisocyanate 










H4 




h 






H4 


phenylene diiso Xia "t" — 


jp7 






H5 






h 








H5 


xylylene diiso Xia "t" 




jp7 









[0034] 
[lb 9] 



[0034] 

[Chemical Formula 9] 
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H6 

OH 

CH2=CHS0 2 NHCH 2 CHCH 2 NHS0 2 CH=CH a 



H7 



H8 



H9 



CH 2 = CHS0 2 NHCH 2 OCH 2 NHS0 2 CH== CHj 



CHa = CHSOjNHCHjCHjCHjNHSOjCHs CHa 



OCOCRj 

CH 2 =CH502NHCH 2 CHCH 2 NHS0 2 CH= CH 2 



H10 

CH 2 »CHCH 2 0— ^^C^^OCH 2 CH-CH, 
0 CH3 o 



H11 



H12 



CHa-CHCHjjOCHaCHjOCHjCH— CH 2 



CJ^-CHC^CKCHjC^OhCHjCH-CHa 



H13 

A 
OCH 2 CH— CH 2 

CHz-CHCHjOCHiCHCH^CHaCH-CH, 

o \> 



[0035] [0 O35] 

l0 3 [Chemical Formula 10] 
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H20 



H21 



H22 



HI 4 OCH 3 

-NHCH 2 CH 2 CH 2 - SI - OCH 3 
OCH5 



H15 OC^Hj 

I 

-NHCHjCHjCHj-Si-OCjHs 

OC 2 H 5 



H16 0CH3 

NHCH 2 CH 2 CHj-Si-OCH 3 
N OCH3 



H17 OCHj 

^Vnhch 2 ch2CH 2 -si-och 3 



HI 8 0CH3 

-NHCHjCHjCHi-Si-OCHa 
OCH 3 



H19 och 3 

I 

-NHCH 2 CH 2 CH 2 -SI-OCH 3 
OCH 3 



0CH3 

NHCHaCHjCHj-Sl-OCH, 
OCH3 

s ?° H8 

^ y-NHC^CHjC^-Si-CX:^ 
N-N 0CH3 



OCH3 

^ y-NHCH 2 CH 2 CH 2 -5i-OCH 3 
N-N 0CH 3 



[0036] [0036] 



i*A<iofsre«*LTift^u io»o> 1 sit 



Melting in organic solvent of water and alcohols, ketones, 
nonpolar, it is good adding theabove-mentioned crosslinking 
agent and ; while it is a solid in coating solution it ispossible 
to add. 

As for addition quantity, crosslinking of binder basis and 
equivalent which aredone are desirable, but increased weight 
it is good doing to 10 times and.reduced amount it is possible 
to do to 1/10 or less. 
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^©»*l=»3Mt/\o?>fclBi**ii*© 

*B**ft* 3,706,564^ mm 3.706,565-^ |b) 
* 3,7 1 3,833 mm 3,748.143 £BttftS 

1,362,970 ^mmmizmmihtzt^)d-)u 
mi^^-m^ ^mmtm 1,354,186 ^wm* 

»» 4,076,539 *Wtt»cC***lTt^&fc5 

£TT?fllg?-£>c<!:ic£oT£fl*\iv-©{$ 
ffl**K*S¥I9«©S#«£afl§-f«Cij&t 

[0039] 

¥l$¥i^iMXTrOJ//m&T. »£L<li0.01 
^m-O.l/im, ftlz 0.02//m~0.08j/m A<»£L 
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It is too little, when crosslinking reaction does not advance 
when and. it ismany. because unreacied crosslinking agent 
deteriorates photographic property, it is not desirable. 

[0037] 

You explain concerning other component which are used for 
below photothermographic material. 

You can list stearic acid, behenic (docosanoic ) acid, 
palmitic acid or other fatty acids etc as organic acid of metal 
salt of the organic silver salt which is used for this invention. 

[0038] 

With field of single jet or double-jet method or other 
photograph technology it can manufacture photosensitive 
silver halide which is used for photothermographic material of 
this invention, even with method of the for example ammonia 
method emulsion, neutral method, acidic method or other 
any with known method . 

This way after manufacturing beforehand, mixing with other 
component of this invention, it introduces in composition 
which it uses for this invention it is possible . 

In this case in order to contact photosensitive silver halide and 
organic silver salt in satisfactory. when manufacturing for 
example photosensitive silver halide. as protective polymer 
U.S. Patent 3,706.564 number, same No. 3,706.565 number, 
same No. 3,713,833 number and same No. 3,748.143 number, 
the means which uses polymer other than polyvinyl acetal or 
other gelatin which are statedin English Patent No. 1,362,970 
number each specification and, Way it is stated in means c or 
U.S. Patent 4,076,539 specification which gelatin of kindof 
photosensitive silver halide emulsion which is stated in 
English Patent No. 1,354.186 specification enzymolysis is 
done, the means or other each means which abbreviates use of 
protective polymer the photosensitive silver halide particle is 
manufactured with is applied is possible under existing of 
detergent. 

[0039] 

As for silver halide, being something which functions as high 
photosensitive materiakin order to hold down clouding after 
image formation low, those where the particle size is small in 
order to obtain also, satisfactory image quality aredesirable. 

0.1 ;mu m or less, preferably 0.01 :mu m-0.1 ;mu m. 
especially 0.02;mu m~0.08 ;mu m aredesirable with average 
particle size. 

As shape of also, silver halide there is not especially 
restriction, thereis a spherical shape, rod shape. Hat plate 
or other particle which is not If loosely a regular crystal and 
a regular crystal of cube, octahedron. 
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ttfcffi. *mt«. ttstJHbfil. Jllbtt, a* 



[0040] 

^^ig^(D^*I^^L 50%lilTH ; *L.<li 
25%~0.1%. SI~fF*L<(* 15%~0.1%CDSI"Cfe 

So 

[0041] 

/\P?><bigl*X. ^BftffF* 1-447,454 #01 



[0042] 



y, ^fl^eMb^tfCftl-I^L^T'fc-i. 

gfg 4,009.039 [Him 3,457,075 1*131 
4.003,749 HH^Itm 1.498.956 ^ftBJWH 
•ftl/^BBBS 53-27027 H 53-25420 



In addition as silver halide composition there is not especially 
restriction, is goodwith whichever of silver chloride, silver 
bromochloride, silver chloroiodobromide. silver bromide, 
silver bromoiodide. silver iodide. 

[0040] 

Quantity of silver halide 50% or less preferably 25%-0.1%* 
furthermore is between preferably 15%~0.1% vis-a-vis total 
weight of silver halide and later mentioned organic silver salt. 

[0041] 

As for photosensitive silver halide which is used for 
photothermographic material of this invention as stated in 
also, English Patent No. 1.447,454 specification, when 
manufacturing organic silver salt, coexisting with organic 
silver salt formation component, almost it forms halide ion or 
other halogen component it is possible simultaneouslywith 
formation of organic silver salt by fact that it fills the silver 
ion to this. 

[0042] 

Furthermore operating, also to convert portion of organic 
silver salt to the photosensitive silver halide it is possible 
silver halide formation component to sheet material which 
includes solution or dispersion, or organic silver salt of 
organic silver salt which is manufacturedbeforehand as other 
method. 

silver halide which was formed in this way contacts with 
organic silver salt effectively and displays desirable action. 

silver halide formation component reacting with organic 
silver salt, with compound which can form the photosensitive 
silver halide, which kind of compound corresponds to this and 
whether it iseffective, it is possible to distinguish with next or 
other simple test. 

Namely, if organic silver salt compound which it should test 
is mixed and it isnecessary, after heating, it is something 
which is inspected whetherthere is a peak which is peculiar to 
silver halide with x-ray diffraction . 

It is effective with this test and inorganic halide compound, 
onium halide, there is halogenated hydrocarbons. N- 
halogen compound, other halogen containing chemical 
compounds as silver halide formation component which is 
verified , the U.S. Patent 4,009,039 number, same No. 
3.457,075 number and same No. 4,003,749 number, English 
Patent No. 1.498,956 number each specification and Japan 
Unexamined Patent Publication Showa 5 3- 27027 number, 
detailed explanation it is done in thesame 53 - 25420 each 
disclosure concerning embodiment, but one example isshown 



Page 23 Paterra Instant MT Machine Translation 



JP2003021883A 



[0043] 

fc&/\ay>lb&:01;Ui MX„ T:£Zhh/\a 
?^\m(ZZ.-Q M li. Ik NH„. Rtf£B,m =f- 
£SU n li M A< H Stf NR,0)B#IJ I $ x M *< 

<hL-TI*. 'J^A. ±h'J^A, *'J^A, -fev 
;k pv^A, -fe'^A^fc^), Hit* 

[0044] 

^(DlBfflli^^lg^ I ^DUZflL 0.001 
^TbMO/^k J?£L<|J 0.03^1 7i M 0.5 

±fe<D/NPy>fclIBj£j5)c#£ffl^T:ff®|g 
mro -Sfl£/ \P *r l/^biglc £ &IfI0) 

£fS:Sl£li-20 deg C TbS 70 deg C. 

-?-fl)SJSB#^ii o.i ®nm 72 ftPai-e&y. 



T -<D ft £ T lc t> *t -5> 

95^ fey 0.01 7b M 100 KMSfi. tf£L<li 0.1 
7bM l0K*gl5T'fe^ o 

[0045] 

Mpyxbigii, flJ^if^EJUbtm &ib£ 
/^v^A^b^ft, ig<b£ 
ft. ffiitS^ -?PAib^^xiicti.b<D$fl^ 
^^-t±ic«feoTib^tiS1-^»A<aj*-5 0 



-©'(b^ii^CD^aauJ^lllCO^TIJ, 0i| 
*.l£*B#l*m 4.036.650 3? II ft 1*^ 
1,518,850 ^&Wimm. ftffiSS 51-22430 Is) 
51-78319 ^\ m 51-81124 ^& / £mzim£tl 
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below. 
(0043] 

halide compound which is displayed with inorganic halide 
compound: for example MX n (M displays H. NH 4 . and 
metal atom here, n when the M is H and NH 4 . when 1. M is 
metal atom,disp!ays atomic valency. As metal atom, there is a 
lithium, sodium, potassium, cesium, magnesium, 
calcium, strontium, barium, zinc, cadmium, 
mercury* tin. antimony, chromium, manganese, iron, 
cobalt, nickel, rhodium, cerium etc. ) ; also also, bromine 
water or other halogen molecule is effective. 

[0044] 

These silver halide formation component trace are used for 
stoichiometric vis-a-vis organic silver salt. 

Usually, range is 0.001 mole to 0.7 mole, preferably 0.03 
mole to 0.5 mole vis-a-vis organic silver salt I mole. 

silver halide formation component may be jointly used 2 
kinds or more in above-mentioned range. 

reaction temperature, reaction time, reaction pressure or 
other condition of step which converts portion of organic 
silver salt to silver halide making use of above-mentioned 
silver halide formation component adjust to objective of 
production and they are possible to set appropriately,, 
butusually, as for reaction temperature - as for reaction time 
of 20 deg Cto 70 deg C. with 0. 1 second to 7 2 hours . as for 
reaction pressure it is desirable to be set to atmospheric 
pressure. 

This reaction is done under existing of polymer which is used 
the also, as binder which it mentions later, it is desirable . 

In this case amount used of polymer per organic silver salt 1 
mass part is 0.01 to 10 0 mass part, preferably 0. 1 or 10 
mass part. 

[0045] 

As for photosensitive silver halide which is manufactured 
with various method which youinscribed, for example sulfur 
containing compound, gold compound, platinum 
compound, palladium compound, silver compound, tin 
compound, chromium compound or chemical sensitization it 
is possible with thesecombinations to do. 

Concerning method and protocol of this chemical 
sensitization, for example U.S. Patent 4,036.650 number 
andEnglish Patent No. 1 .5 1 8.850 number each specification. 
Japan Unexamined Patent Publication Showa 5 1- 22430 
number, it is stated in same51 - 78,319, same 51 - 81 124 each 
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»£S*tt/\py>fcfflK£**6l8l^ *S 
«F»* 3.980.482 #WH»CEII4nTl^4* 

[0046] 

b 11 MllcB-f Rh. Ru. Re. !r. 

Os. Fe SftZW+X *0)«(*XI**-f 



[0047] 

-jttsecMaur 

it*. Ma 6~n moTtmt^ 

8l#ti««»&BL L liEfi^ m 14 0. -w 2-, 

:/fc«B(*Mb*k ttitfe jutaatf ant*). 

v7>ib$k v7+-f, ftv7t-+, -truy 
i/7t- -h > x;UPv7^- f , 7S/Kfttf7=3<D 
ftEfi^ -hPvJU **-HPvJU3|A<*lf 
bft> » £L<I*7=J. -KP5/JUai;^*-hP 

L l±[H|-t?t *C *fc*fcoTl*T*<fcl*. 
[0048] 

Ma £LTftlC»*Ll**(*«l*. Pv^A 
(Rh). ;U^f-^A(Ru). U-^A(Re). -f'Jv^ 
A(Ir)Xi;^-XS^ ix(Os)T*fe 5o 

[0049] 
[0050] 



disclosure. 

In addition when converting portion of organic silver salt to 
photosensitive silver halide with the silver halide formation 
component . as stated in U.S. Patent 3.980.482 specification, 
amide compound of low-molecular-weight it is possibleto 
coexist in order to achieve sensitization. 

[0046] 

Contain complex or complex ion of metal for example Rh. 
Ru. Re. Jr. Os. Fe or other ion. which because of 
illumination lawlessness and gradation adjustment from 
Group 6 of element Periodic Table belongsto Group 1 1 is 
possible to these photosensitive silver halide of also,. 

These metal ion may introduce metal salt to silver halide that 
way. but it canintroduce into silver halide in form of metal 
complex or complex ion. 

As these, transferring/changing metal complex and metal 
complex ion, hexadentate complex ion whichis displayed with 
below-mentioned General Formula is desirable. 

[0047] 

General Formula {MaL 6 } <sup>m 

In Formula, as for Ma as for transition metal. L which from 
element of 6 - Group 1 1 of element Periodic Table is chosen 
0. 2 3 - or 4 - youdisplay ligand. m. 

halide compound (fluoride, chloride, bromide and iodide ). 
you can list cyanide, cyanate. thiocyanate. seleno 
cyanate. telluro cyanate. azido and each ligand. nitrosyk 
thionitrosyl etc of aquo as embodiment of ligand which is 
displayed with L, it is a preferably aquo. nitrosyl and a 
thionitrosyl etc. 

When aquo ligand exists, one or two of ligand isoccupied, it is 
desirable . 

L may be same, in addition to differ is possible. 
[0048] 

Especially desirable embodiment, rhodium (Rh ). ruthenium 
(Ru ), rhenium (Re ), iridium (Ir ) and is osmium (Os ) as Ma. 

[0049] 

These metal complex or complex ion it is good even with one 
kind and. metal of same kind and metal of different kind 2 
kinds or more it is possible tojointly use. 

[0050] 

As ion. metal complex of these metal and content of 
complex ion. per mole of silver halide 1 X 10" 9 -1 X 10' 2 mole 
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«»J& J**0)8P|-C«10l-«a>yB*L< % 



aSJUlcBLTIi. SllEllC^iiJLTajjDLTtcfc 

tfC*4L, 4#6BBS 63-29603 ^. &M¥ 
2-306236-^. I^J 3-167545-^. |h] 4-76534 |h) 
6-110146 ^1. |H) 5-273683 -^SfKffittetlTl* 



[0051] 

NaCl. KCI tt-«Cj»*Lfc*»afc tt^ 
A "f ltLMi/\py><b«IMII*lz^ 

«aa>/\py>fca»*taiDLT*iBs-B-4 

it&tot NaCl. KCI t*-«IC*«Lfc**a 



being suitable generallv. it is a preferably 1 X 10' 8 ~-l X 
I0 4 mole. 

Because excessive addition quantity decrease and soft pitch of 
sensitivity, causes thedecrease of maximum concentration, it 
is not desirable. 

It adds compound which offers ion or complex ion of these 
metakat time of silver halide grain forming, is installed in 
silver halide particle it is desirablemanufacturing silver halide 
particle, in other words is possible to add ,with whichever step 
of front and back of nucleus formation* growth and physical 
ripening, chemical sensitization,but to add with step of 
especially nucleus formation, growth and physical ripening, 
itis desirable Furthermore it is desirable, adds with step of 
most preferably nucleus formation to addwith step of nucleus 
formation, growth. 

At time of addition, dividing into several times, to be possible 
toadd, it is possible also in silver halide particle to contain in 
uniform, and, as Japan Unexamined Patent Publication Showa 
6 3- 29603 number and Japan Unexamined Patent Publication 
Hei 2- 306236 number, same 3 - 167545. same 4 -76534. 
same 6 - 1 10,146, same in 5 - 273683 etc stated, being able 
togive distribution inside particle, it is possible also to 
contain. 

[0051] 

Melting in water or suitable organic solvent (for example 
alcohols, ethers, glycols, ketones, esters, amides ), it 
can add these metal compound,, but the aqueous solution of 
powder of for example metal compound or aqueous solution 
which melts metal compound and NaCl. KCI together, 
method of adding to water soluble silver salt solution in the 
grain forming or in water solubility halide solution. Or when 
silver salt solution and halide solution are mixed 
simultaneously, of adding as aqueous solution of third 
manufacturing silver halide particle with method of 3 liquid 
simultaneous mixtures method. Method of throwing aqueous 
solution of metal compound of necessary amount to the 
reactor in grain forming. Or at time of silver halide 
manufacturing beforehand adding another silver halide 
particle which ion or complex ion of metal dope is done, there 
isa method etc which it melts. 

Especially, method which adds aqueous solution of powder of 
metal compound or aqueous solution which melts metal 
compound and NaCl. KCI together to water solubility halide 
solution is desirable. 

When adding to particle surface, at time immediately after or 
physical ripening grain forming middle or when ending or 
time of chemical ripening it ispossible also to throw aqueous 
solution of metal compound of necessary amount to the 
reactor. 
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[0052] 

+&zttf#*L<* »a««0)li*(7)«o# 
[0053] 

$ftft£li£#B#0(DK»M::#S 

e*ffll^»U IfStbT* 0.5-40%£*cr«>Ci: 
[0054] 

fflilfc JiflMW:LTB\ X<X1#WSB 330,158 
^HlCfBS<DvU^ feBttltft 1,296,995 # 
WcEWDtf^Xtk $Sftlf£ 1,173,181 ^1 

m\ztmoT n,M ±b&r« E»*<&ft» 

***i:LTtt. *S*#I*m 2,322,037 
E«©»». HU*H$WS 625,451 ^f>£ 
BHtKff 981,198 #«lcB«**lfc»t»B» 
ft. ftttffl 44-3643 *HN C IS K0 #J tfr:;U7 
JU3-;k X-f X»»!R 330,158 ^Sfl^lBKO) 

ft$ 3,079,257 ^WcEttDtfUT^JP-HJ 

;k xmmtn 3.022.169 wizEB*fcfc# 

[0055] 



[0052] 

Regarding to this invention, it contains matte agent on 
photosensitive layer side tobe desirable, for scratching 
prevention of image after thermal developing, the matte agent 
is allotted to surface of photosensitive material, it is 
desirable ,0.5 - 30% it contains matte agent with mass ratio 
vis-a-vis all binder of photosensitive layer side, it is desirable. 

[0053] 

In addition, when carrier nonphotosensitive layer is provided 
in opposite side of thescissors photosensitive layer, 
nonphotosensitive layer side matte agent is contained at least 
in 1 layer to be desirable, matte agent is allotted to surface of 
the photosensitive material even slipperiness of photosensitive 
material and because of fingerprint deposition prevention, to 
bedesirable , matte agent in ail binder of layer of opposite side 
of photosensitive layer side confronting. 0.5 - 40% it contains 
with mass ratio it is desirable. 

[0054] 

Regarding to this invention, material of matte agent which is 
used is goodwith whichever of organic matter and inorganic 
substance. 

As for example inorganic substance, you can use alkaline 
earth metal, zinc or other carbonate etc which is stated in 
glass powder. English Patent No. 1,173,181 number etc 
which is stated in silica. French Patent lst,296,995 number 
etc whichis stated in Swiss Patent 330,158 number etc as 
matte agent. 

As organic matter, organic matte agent like polycarbonate 
which is stated in polyacrylonitrile. U.S. Patent 3,022,169 
number etc which is stated in polystyrene or poly 
methacrylate. U.S. Patent 3.079,257 number etc which 
isstated in polyvinyl alcohol. Swiss Patent 330, 1 58 number 
etc which is stated in starch derivative. Japan Examined 
Patent Publication Sho 4 4- 3643 number etcwhich is stated in 
starch. Belgian Patent No. 625.45 1 number and English 
Patent No. 981,198 number etcwhich are stated in U.S. Patent 
2,322,037 number etc can be used. 

[0055] 

shape of matte agent, fixed form, is good amorphous 
whichever, but with preferably fixed form, it can use spherical 
shape desirably. 

size of matte agent when converting volume of matte agent to 
the spherical shape, is displayed with diameter. 

Regarding to this invention, particle diameter of matte agent 
this spherical shape show the diameter saw which is 
converted. 
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**WlCffll*&*lS-7s/hffll*. sp*9ffiSA< 0.5 

I* I.O/im40]tini^5. 

X. tt^-f X»*©«»flk»iL-CI4. 50% 
J2l"F-C*SC£j&<»*L<. MIc. S?$L<li40% 

[0057] 

(aa<Da*flav(ag<DS|usffi)x ioo 



tf *L<l*$»(*^6Jlr«t*J-««)l-Cfc 

'So 

[0058] 



ZbtfVZZtf* 0.01mg/m 2 ~lg/m 2 trffifflr^(7) 
[0059] 



*f\ S3t^rfiS(^J^Ii80 deg C-I40 deg QIC 
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[0056] 

As for matte agent which is used for this invention, average 
particle diameter is 0.5;mu m-10 :mu m. it is desirable . 
furthermore it is a preferably 1.0 ;mu m-8.0 :mu m. 

As variance of also, particle size distribution, it is 50% or less, 
it is desirable .furthermore, with preferably 40 % or less , it is 
a matte agent which becomes particularly preferably 30 % or 
less. 

[0057] 

Here, variance of particle size distribution is value which is 
displayed withbelow-mentioned formula. 

(standard deviation of particle diameter ) / (mean of particle 
diameter )X 100 

These matte agent include in constituent layer of option, it is 
possible ,but in order to achieve objective of this invention, 
most it is a layer of outside considered as preferably carrier. 

[0058] 

addition method of matte agent which relates to this 
invention, dispersing in the precoating liquid, is good even 
with method which coating fabric isdone and. coating fabric 
after doing coating solution, before drying ends,making use of 
method which matte agent spraying is done it is good. 

In addition when matte agent of kind of plural is added, it 
ispossible to jointly use method of both. 

It can decide addition quantity of matte agent, appropriately 
with level which does not become problem of haze depending 
upon size of mat particle, but it is good to use with 0.01 
mg/m 2 ~lg/m 2 . 

As for excessive addition, haze becomes problem. 
[0059] 

photothermographic material of this invention being 
something which forms photograph image with the thermal 
developing process , reducible silver source (organic silver 
salt ), is photothermographic material which is contained with 
state which usually, disperses silver halide, reductanu of 
catalytic amount and colorant whichcontrols color of 
according to need silver in organic binder matrix, it is 
desirable . 

photothermographic material of this invention is stability with 
ambient temperature, but after exposingit is developed by fact 
that it is heated to high temperature (for example 80 deg 
O140degC). 

silver is formed by fact that it heats organic silver salt (It 
functions as oxidant. ) with via redox reaction between 
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reductant . 



[0060] 

$*(t«)±lc»a««*l«>*t»*LT* 
[0061] 

tHWr4fc«)lz«*ttl4:Bi:«ll=^-f^ 
-»*Hte*tf /XI*K»«-7> \U -va 

[0062] 

»»<rt^ , JIB±«ltLTfll*tf*B1*»JB 

3,589,903 #fc£T*»£*lT^£7KIB1b£ttl4 

4,546,075 ^-RLflHlS 4,452.885 ^fttPftBflBB 
59-57234 *zH«*tirt^«Ki*^Jte±*l 

[0063] 

9-90550 ^S«#^C0062]-C0063]|ZIB«$*1 

ft £ 5,028.523 600,587 ^ 

m% 605,981 ^ 631,176 *IC|IBjf**IT 

[0064] 

63-159841 ^ m 60-140335 ^\ I*] 63-231437 



This redox reaction is promoted with catalysis of latent image 
which with exposureoccurs in silver halide. 

silver which is formed with reaction of organic silver salt in 
exposed region offers black picture, this forms unexposed 
region and control . can doformation of image. 

It advances this reaction process, with thing forming which 
supplies thewater or other treatment solution from outside. 

[0060] 

photothermographic material of this invention has had 
photosensitive layer of at least one layer on carrier. 

It is good forming only thermal developing photosensitive 
layer on carrier, but forms nonphotosensitive layer ofl layer 
at least on this is desirable. 

[0061] 

In order to control quantity or wavelength distribution of light 
which ispassed in also, photosensitive layer it is good to filter 
dye layer and/or opposite side forming antihaiation dye 
layer, so-called backing layer on thesame side as 
photosensitive layer and. it is good making dye or pigment 
photosensitive layer include. 



Because of that examination of nonaqueous silver antifoggant 
was done the for a long time. 

Kind of antifoggant which is disclosed in for example U.S. 
Patent 4,546,075 number and same No. 4.452,885 number 
and Japan Unexamined Patent Publication Showa 59-57234 
number as nonaqueous silver antifoggant is desirable. 

[0063] 

Japan Unexamined Patent Publication Hei 9-90550 number 
paragraph number {0062} - it is a compound which is stated 
in {0063} asexample of desirable antifoggant. 

Furthermore, other preferred antifoggant are disclosed in U.S. 
Patent 5.028,523 number and the European Patent 600.587 
number, same No. 605.98 1 number and same No. 6 3 1 . 1 76 
number. 

[0064] 

You can use to photothermographic material of this invention, 
sensitizing dye which is stated in for example Japan 



[0062] 

antifoggant is good being included in photothermographic 
material of this invention. 

mercury compound which is known with for example U.S. 
Patent 3,589,903 number etc as effective antifoggant is 
notdesirable in environmental. 
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m 63-259651 ^ % |s] 63-304242 [5] 
63-15245 ^ 4.639.414 ^ |Qg 

4.740,455-51, mm 4.74 1.966 ^ fsJS 4.75 1.175 
ftSB 4.835,096 #ll|E«*tlfc«Sfe*A< 

Research Disclosure 1 7643 1V-A lf(1978 ^ 12 £ 
p.23), 0 18431X 11(1979 ^ 8 p.437)lC|BS 
*L<li3lffl**ifcX«lzEI8$nr^-6. 



^JKli^lS^ 9-34078 ^, (5| 9-54409 ^, (*) 
9-80679#E«©<b^1j5A<»*L<fflL^n6o 



[0065] 



[0066] 

»a«B3fem*a»«izLTtcfc<, xpgiKD 



*«>*M)»*Jla>^r*Uz»lllLTtJ:l^. 



[0067] 

SIC. £|#(*<hLTfi, ^'Jif-UIz-fU^L/ 
;4S£tt<DJ:l> 50jLfm-400/im ao>t0!)*<«fc 

I*. 

[0068] 

<B«B5te>B3fe*ai:LTtt, t#gfl¥ 
9-304869 ^jfflS. ft 9-31 1403 ^fccfctfSBB 
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Unexamined Patent Publication Showa 6 3- 159841 number, 
same 60 - 140335. same 63 - 231.437. same 63 -259651. same 
63 - 304242. same 63 - 15245. U.S. Patent 4,639,4 14 number, 
same No. 4.740.455 number, same No. 4.741.966 number, 
same No. 4.75 1,175 number and same No. 4.835.096 number. 

useful sensitizing dye which is used for this invention for 
example research Disclosure 1 76431 V-ltem A (1978 
December p.23 ). in same 18.43 1 X section (1979 August 
p.437 ) statement or is stated in literature which quotation is 
done. 

Especially, sensitizing dye which possesses spectrum 
sensitivity which issuited for spectral characteristic of various 
scanner light source can be selected profitably. 

for example Japan Unexamined Patent Publication Hei 
9-34078 number, same 9 - is stated it can use 54409, same in 
9 -80679 compound which desirably. 

[0065] 

With this invention, in photothermographic material, it is 
possible to add metal salt etc of loading material, detergenu 
stain inhibitor, ultraviolet absorber, antioxidant, 
waterproofing agent, dispersanu stabilizer, plasticizer. 
coating aid, foam inhibitor, fluorescent dye, higher 
aliphatic acid of according to need, sensitizer, organic or 
inorganic. 

[0066] 

thermal developing photosensitive layer it is possible, with as 
multiple layers in addition for adjusting gradation it is 
possible sensitivity to high sensitivity layer /low sensitivity 
layer or low sensitivity layer /high sensitivity layer. 

It is possible to add various additive to whichever of 
photosensitive layer, nonphotosensitive layer, or other 
forming layer. 

[0067] 

As (carrier ) carrier, paper, synthetic paper, non-woven 
fabrics, metal foil, plastic film or other carrier being 
usable , it is possible to use the composite sheet which in 
addition combines these for option. 

Furthermore, polyethylene terephthalate, polyethylene 
naphthalate or syndiotactic polystyrene or other carrier is 
desirable as carrier, the biaxial drawing and isotropy is high in 
optical which heat-set is done,those of 50;mu m-400 ;mu m 
thick where dimensional stability is good are good. 

[0068] 

As {image exposure } exposure method, laser exposure it is 
possible Japan Unexamined Patent Publication Hei 9-304869 
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2000-10230 ^W«»E«<7)*&K«fcyu-y s 
*«W©WR«B3lfett»©B*l*. §!§»«** 

[0069] 

I*. 4*BB¥ 1 1-65067 I^J 1 1-72897 * 

fcjitfpl 1 1-84619 #W«»E«(D»**ttffl 

[0070] 
[0071] 



**aa-eo.i70ic»fe»ftLfcilr!Efl>2li« 

(8W/m 2 - »)*KU -*0)ffilcTET*y«* 
» a-1 fcMkLtt»**TT*yH A-1 fcU * 
fcS»«0)ffilcTET^y!6*5Sb-l £S6RL 
tt**-frT/^^l«IT»yi B-l tLfc 0 



[0072] 



specification, same 9 - 31 1.403and with method which is 
stated in Japan Unexamined Patent Publication 2000-10230 
specification . 

Exposure of photothermographic material of this invention 
uses appropriate light source vis-a-vis color sensitivity which 
is granted to this said sensitive material, it is desirable. 

When can feel for example this said sensitive material in 
infrared light if they are infrared light limits, it isa applicable 
in every light source, but from or other point which can 
designatething and photosensitive material where laser power 
is high power as transparent, it canuse infrared semiconductor 
laser (780 nnru 820 nm ) more desirably. 

[0069] 

device which develops {thermal developing device) 
photothermographic material Japan Unexamined Patent 
Publication Hei 1 1-65067 specification, same 11 - is 
statedcan use device which 72897 and for same 1 1 - 84619 
specification . 

[0070] 

[Working Example(s)] 

Listing below Working Example, you explain this invention 
in detail, but the embodiment of this invention is not limited 
in this. 

[0071] 

Working Example 1 

Production of undercoating being completed photography 
support 

With optical density blue it colors it administered corona 
treatment (Equivalent of 8 W/m 2 * ) to the both surfaces of 
polyethylene terephthalate film of thickness 175 :mu m 
commercial biaxial drawing heat-set in 0.170, coating 
didbelow-mentioned undercoating coating solution a-1 in one 
surface and dried and made undercoating A-1. in addition in 
surface of the opposite side below-mentioned undercoating 
coating solution b-l coating it didand dried made backing 
layer side undercoating B-l. 

[0072] 



T*y£*«a-1 



undercoating coating solution a - 1 



butyl acrylate (30 mass % ) 
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t- 7* )V7$\) U -f( 20 Wft %) 














t-butyl acrylate (20 mass % ) 


X^UX25Si%) " 














styrene (25 mass % ) 












2 -hydroxyethyl acrylate (25 mass % ) 


a)»M«ff-7X^X«(@»»30%) 






O. Ofe/m2 




copolymer latex solution (solid component 30 % ) 


0.08 g/m<SP>2</SP> 


'M-tt*tu;/-i . b-CX(Xfb>9l/7) O. 008g/m2 Tgy£* 
X^U>(20Ma%)^'Jvv;U7/7»ju-f (40 m%) 


65Sb-i ^m'Jb-f (40» m %) 


hexamethylene - 1,6 - bis (ethylene urea ) 0.008 g/m<SP>2</SP> undercoating coating solution b - 1 butyl acrvlate (40 
mass % ) styrene (20 mass % ) glycidyl acrylate (40 mass % ) 








O. 0%/m2 


copolymer latex solution (solid component 30 % ) 


0.08 g/m<SP>2</SP> 












08g 


m2 


ethylene hexamethylene - l s 6 - bis 


08 g 


m2 



*ffil=, 8W/m 2 -#<Dzia:Hjfct£SfcU T*y 
1 A-l <7)±|Cli v TIBT36y±JI^*a a-2 $ 
$L&mm 0.1 jum IC^§^|CTMy±l A-2 i: 
LT, T^yjf B-l <D±!wliTIBTiy±»^ 
ffiiS b-2 £&*ftffiH 0.1 //m Kk&ffl-T'iy 
±1 B-2 £^I£Lfc„ 



[0073] 

WJ±BIMi»».2 



; . „,„ VilulfeW ^ UHmm w 0 VV/III Witt 

administered to top surface of undercoating A-1 and 
undercoating B-L ; in order on undercoating B-l 
thebelow-mentioned undercoating top layer coating solution 
b-2 to become dry film thickness 0.1 ;mu m in order to 
become dry film thickness 0.1 :mu m, with below-mentioned 
undercoating top layer coating solution a-2 as undercoating 
top layer A-2, the undercoating top layer B-2 coating was 
done on undercoating A-l . 

[0073] 

undercoating top layer coating solution a-2 



gelatin 



O. 4g/m2 



0.4 g/m<SP>2</SP> 



O. 01g/m2 
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silica particle (average particle diameter 2 :mu m ) underrating top layer coating 
solution b - 2 



0.01 g/m<SP>2</SP> 



Wb>^vX>*i^r^iS(B»»20%) 0. 08g/m2 



styrene butadiene copolymerized latex liquid (solid component 20 % ) 0.08 g/m<SP>2</SP> 



polyethylene glycol (mass average molecular weight 900 ) 



silica particle (average particle diameter 3 ;mu m ) 



O. 03QgXm2 



0.036 

g/m<SP>2</SP> 



O. 01g 



0.01 g 



m2 



m2 



7K 900ml *P\Z<{ ±- f Hy? > 7.5g RtfJUb* 
'J ^ A 1 Omg £;gfi?LT;£Jg 35 deg C pH $ 3.0 
|c£*>t± fcflL 74g * 370ml 

t Ztit % mCO(98/2)CD : E;UJt(7) ft 1b*'J V At 
^b*'J^ A^"tt;*»* 370ml pAg7.7 IC 
fS^3S^b=i>hD-^K^^vi7hSt 10 

*(Dtt4-tKP**>-6->*^l,3 s 3a 9 7- , rh51f-f 
>^> 0.3g * : MUL NaOH X* pH $ 5.0 Icpg 
LTSFfttt^-fX 0.06 /inu lu^+MXCDS 
ttftft 8%. [100]®J±* 87%0)i^<*;Jft1b 

#RttjBi»7iy*v X*/ -JU 0. 1 g £JJD*. 
pH5.9. P Ag7.5 &ftt±MP>f:Hb 

I A * mtz 0 



[0074] 

A (DS8» 

4720ml (D^EtKI^^^^K 1 11. 4g, 7^*v>S 
83.8g. Xt-7U>M 54.9g * 80 deg C XfeffiL 

tZo 

*l^*jSTSH*L^b 1.5mol/l (DTKKlbrtt- 
U^A*»ifc 540.2ml £§&iJQL+#l::8t#L 

fco 

6.9ml £fiD*f::& 55 deg C CltfriP 

ttfcttK+f'J O A»»<DSJ££ 55 deg C lift 
ofc**. ±E«*tt/\Py><b«?L*l A(« 
0.038 ^U£#fc)i:»7K 450ml £;£»DL 5 ftffl 
UttLfc. 



Manufacturing photosensitive silver halide emulsion A 

Melting inert gelatin 7.5g and potassium bromide 10 mg in 
water 900 ml, afteradjusting temperature 35 deg C pH to 
3.0, while aqueous solution 370 ml which includes silver 
nitrate 74g and this and maintaining potassium bromide of 
mole ratio of (98 / 2) of equivalent and aqueous solution 370 
ml which includes potassium iodide, at pAg 7.7 10 min 
applyingwith controlled double jet method, it added. 

After that 4 -hydroxy-6-methyl-l,3,3a,7-tetrazaindene 0.3g 
were added and pH was adjusted 5.0 with the NaOH and 
cubic silver iodobromide particle of variance 8% [100] 
surface ratio 87% of average particle size 0.06 ;mu nu 
particle size was acquired. 

coagulation and settling doing making use of gelatin 
flocculant, adjusting pH 5.9, pAg 7.5 in this emulsion 
including phenoxy ethanol 0. 1 g after desalting, it acquired 
photosensitive silver halide emulsion A. 

[0074] 

Manufacturing powder organic silver salt A 

behenic (docosanoic ) acid 1 1 1 .4g. arachidic acid 83.8g, 
stearic acid 54.9g was melted in pure water of 4720 ml with 
80 deg C. 

While agitating next with high speed, it added sodium 
hydroxide water solution 540.2 ml of 1 .5 mol/1 and agitated to 
fully. 

Next, after adding concentrated nitric acid 6.9 ml, cooling in 
55 deg C, it acquired the organic acid sodium solution. 

While temperature of said organic acid sodium solution was 
maintained at 55 deg C. theabove-mentioned photosensitive 
silver halide emulsion A (silver 0.038 mole is included. ) with 
it added pure water 450 ml and 5 min agitated. 



Page 33 Paterra Instant MT Machine Translation 



JP2003021883A 



2003-1-24 



%\Z lmol/l (Dtmmmfc 760.6ml £ 2 ^ffljftx 
C+TSJDU Sblc 20 U ;figlcj;tJ7K 

*©SL aa<D«S|lt4<2|iS/cml=&4*T?«i 
[0075] 

A-2 lc<jL*cfe5lzjaTa)#«*««»JiEU is 

[0076] 



2 min applying silver nitrate solution 760.6 ml of 1 mol/l 
next, it added, furthermore 20 min agitated, it removed water 
soluble salt with nitration. 

After that, until electrical conductivity of filtrate becomes 
2;mu S/cm. itrepeated water wash, filtration with deionized 
water, it finished including thewater to predetermined 
concentration. 

[0075] 

Manufacturing photosensitive layer coating solution 

In order on carrier which administers undercoating at 
description above photosensitive layer side to become A-2, 
each layer below sequential was formed r sample was 
produced. 

Furthermore it dried with each 75 deg C 1 minute . 
[0076] 





<a« 














photosensitive layer surface coating 














Ml m: i \ U —>B>ffi±m ( AH m (P VB - 1 : S£ Jg600 ) 






1 . 2g/m2 




first layenantihalation layer (AH ) layer binder (PVB - lidegree of polymerization 600 ) 






1 .2 g/m<SP>2</SP> 


/\U 




m CI 


2 




O 


5^U 


ml 




-^>3> prevention dyeing 


Charge C 1 


2 




0 


5 mole 


m2 



^h>*aicaanu a*a$B»Lfc. 
mmtLx i.2g/m 2 ^MCD/\ay>ibig<t^ 

[0077] 



second layer: photosensitive layer 

Manufacturing photosensitive layer added composition below 
to methylethyl ketone solution,manufactured coating solution. 

silver halide of quantity 1.2 g/m 2 as silver amount and 
prepared liquid of the organic silver salt were mixed with 
polymer binder. 

[0077] 



*S£#J(PVB-1:S£j£ 


5. 6g/m2 


PVB - lidegree of polymerization binder 


5.6 g/m<SP>2</SP> 




. 3xlO-4^JU/m2 


amine compound (Table l statement) 


.3 X 10-4 mole/m2 
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sensitizing dye A 


1 




0 - 4 mole/Ag 1 mole 


/\b-V3 




. 1 x 10-5 =£)\,/ml 


Ha reesi £ 


> prevention dye CI 


. I X 10-5 mole/m2 






*:7<J|»±S«1 : try v-^AfcKn^DSK^—^DSK 






antifoggant 1 ipyridinium hydro bromide per bromide 














0. 3r©/m 2 


0.3 mg/m2 


*?y» 






•77 


1 . 2r©/m 2 


antifoggant 2:iso thia 7 


1.2 mg/m2 












antifoggant 3:5 - methyl benzotriazole 














1 20r©/m 2 


120 mg/m2 




(1 






, 1 -e*(2-tKP*V-3, 5-v^>U7x-;b)-3, 


1 developer 


1 -bis (2 -hydroxy - 3,5 -di methyl phenyl) - 3, 






5, 


5- 




y 






3. 3mmo 




m2 


5, 


5- 


jp9 


methyl 


sun) 


3.3 mm o 


m2 



[0078 
[it 11] 



[0078] 
[Chemical Formula 1 1] 
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PVB-1 




BF, 

[0079] [0079] 



m3ji: &mm 












third layenprotective layer 












fa (-tr ;UP -X7*t -h 5 -+ ) 


1 . 2g/m2 




binder (cellulose acetate butanoate ) 


1.2 g/m<SP>2</SP> 


vU*V^h«|(ipiStt^a3|im) 








0. 5g 


m2 


silica matte agent (average particle diameter 3 ;mu m ) 








0.5 g 


m2 



^^^^^ tll(T ? y B-2)U/^^JBfcckt^ protective layer of backing layer and backing layer coating 
'^v9m<Dfc&Mt£t£lGLtzo fabric was done in the photosensitive layer and opposite side 

(undercoating B-2 ). 



[0080] [0080] 



















backing surface coating fabric 
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first layenbacking layer 



SS£$I](PVB-1 : S£)$600) 



1 . 2g/m2 



binder (PVB - l :degree of polymerization 600 ) 



1 .2 g/m<SP>2</SP> 



dye CI (Same as AH and photosensitive layer ) 



second layenbacking layer protective film 



70mg/m2 



70 mg/m2 



-iz ;up -xr-tr x -h^u -h 



0. 8g/m2 



cellulose acetate butanoate 



0.8 g/m<SP>2</SP> 



0. 0£/m2 



matte agent (PMMA:average particle diameter 3 ;mu m ) 



0.02 g/m<SP>2</SP> 



detergent (M - propyl perfluorooctyl sulfonamide acetic acid ) 



0. 0£ 



m2 



0.02 g 



m2 



810nm CD¥»*U-+P-$^^^>U-^-S 
#tt"CB#U *l^-C»K5A*ffll^T 120 deg 
C-C8»IB»aflM!i3ILfco 

*0>». 25 deg C. ffi^SJt 



SJSI±*^'Jcfcy 0.3 K^SJe£4*£8** 
(DtbtDiaft-effMBLfcc, 

□r/h^xM*. 3£ 1.5 



evaluation of photographic performance 

photothermographic material it exposed condition of exposure 
and development, with the laser sensitometer which possesses 
semiconductor laser of 810 nm, 8 second thermal developing 
process it did with 120 deg C making use of hot drum next. 

At thai occasion, in 25 deg C. relative humidity 50% it did 
exposure and development with room which moisture 
adjustment is done. 

evaluation was done sensitivity and fog of image which 
itacquires with automatic densitometer . 

sensitivity evaluation did with inverse of ratio of exposure 
dose whichgives concentration which 0.3 is higher than fog. 

It measured fog, unexposed sample thermal developing 
measured concentration. 

It calculated contrast, from slope of tangent with respect to 
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photographic behavior curve which gives concentration 1.5. 

Measurement of maximum concentration measured 
concentration of point which gives exposure dose of 1 0 times 
of exposure dose which gives concentration 1.5. 

|0081] 

Test of storage property sample of photothermographic 
material which coating and drying is done 3-day period after 
retaining, divided sample into two in room of 23 deg C. 
relative humidity 50%, on one hand 3 days retention (high 
humidity retention sample ) did in room of 45 deg C 
relative humidity 80%, retained on one hand that way in room 
of 23 deg C, relative humidity 50% (ambient humidity 
sample ). 

2 sample which are retained exposure and development were 
done, difference of the fog and change of contrast were 
sought. 

When difference of fog and difference of contrast are 
little,there is a storage property, it shows . 

[0082] 

While applying added weight of 5 kPa with roller which has 
relief of depth 3 ;mu m chafing doing sample, level of scar 
visual evaluation it did evaluation of scratch resistance. 

level which does not have scar 5, level where scar ismost is 
designated as 1, with medium extent, result which evaluation 
isdone is shown in Table 1 with level which is not problem in 
practical as 3. 

Furthermore compound which is used for comparison is 
triethylamine. 

[0083] 

[Table 1] 





75: 








StttStS 


m m 


as 






tern 








□ > h 7* KM 


101 


mi 




0.18 


100 


i 3.3 


3.3 


0.03 


0.04 


2 


it n 


102 


ktn 


£8ttt 


0.18 


100 


3.4 


3.3 


0.02 


0.03 


2 


it & 


103 


AD-l 




0.16 


102 


3.5 


3.4 


0.01 


0.02 


4 




104 


AO-3 




0.16 


102 


3.5 


3.4 


0.01 


0.02 


4 




105 


A0-5 




0.16 


102 


3.5 


3.4 


0.01 


0.02 


4 




106 


AD-7 




0.16 


102 


3.5 


3.4 


0.01 


0.02 


4 




107 


AD-9 




0.14 


102 


3.6 


3.5 


0.002 


0.01 


4 




108 


AD- 11 




0.14 


102 


3.6 


3 5 


0 002 


0.01 


4 




109 


AO- 13 


warn* 


0.15 


102 


3.6 


3.5 


0.004 


0.01 


4 


*§m 


M0 


AD-14 




0.14 


102 


3.6 


3.5 


0.003 


0.01 


4 




111 


AD- 17 




0.14 


102 


3.6 


35 1 


0.003 


0.01 


4 




112 


AD-19 




0.16 


102 


3.5 


3.4 


0.01 


0.02 


4 




113 


AD-21 




0.16 


102 


3.5 


3.4 


0.01 


002 


4 
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[0081] 

tm<Dtm£ 23 deg C, ffiSSJt 50%<D$BM 
IZ3 BIBJ«m,fcft. lS*4$2 0lc^lt. -1st: 
45 deg C ffl*t;!g 80%<7)S|5MIC 3 B£#(S 
£«#H»)U -J5\Z*(Of£ 23 degC. *§ft 
Mm 50%(DS|5MlzffiSLfc(^;1K^) o 



[0082] 

lt<Stt(Dlf{ili, 3 urn <DWti(Dfo&a- 
-7 -X' 5kPa O) IBM £8Ht f 4£}§ilL T 

U *fH£T?. ll/Blfll::FnW«a'>U'<;U£ 3 <tL 

TiffiLfc^m^ancPF-r. 



[0083] 

[Si] 



JP2003021883A 



2003-1-24 



[0084] 

Kftttlcfci^Trt^'JAMftC SIS. §©;IJ£ 

[0085] 
HS6012 

fc**TK»*tMILfc. 

ttj«a>JEibii. fi£Jt 600 (D* 0, JRSt-j^ 

MMbJK 70 99%lcfe4*5l-«fcU DMbJt 
IbLfco 

7-fe*-JHba>£frli. mb*tLfc*Ul:-^ 

10%*i**i)D?L pH1.5. ;5££ 86 deg C IC|6 
tK* iO»lcmy»JDU 

7-b*-;HbBE(dl)l*a-DTt^ 

[0086] 
[*2] 



[0084] 

When from Table 1 5 amine compound of this invention is 
used, fog is lowin photographic behavior, sensitivity, 
maximum concentration and contrast are high, are superior in 
the moisture resistance in storage property, can acquire 
photothermographic material to which damage isdifficult to 
be done. 

[0085] 

Working Example 2 

photothermographic material was produced in same way as 
Working Example 1, but here, the composition of compound 
which is shown with General Formula (2) which is used for 
binder (binder ) like Table 2 changing, it produced sample. 

Change of composition, in order from degree of 
saponification 70 to become 99%, saponification did 
polyvinyl acetate of degree of polymerization 600, produced 
polyvinyl alcohol where degree of saponification 
differsbeforehand, reacting, butyral formation did butyl 
aldehyde in this. 

condition of acetalization set pH 1.5, temperature to 86 deg 
C in 30% aqueous solution (solid fraction conversion ) of 
polyvinyl alcohol which saponification is done including 10% 
hydrochloric acid, extended to 10 min and added butyl 
aldehyde which is suitable to degree of acetal formation, 6 
-hour reaction did, after drying, with ethanol washed refined 
product which wasprecipitated product. 

It sought degree of acetal formation (dl ) from hydroxyl 
number which remains. 

It did performance evaluation in same way as Working 
Example 1. 

Result is shown in Table 2. 

[0086] 

[Table 2] 
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li;! 5* a 




/W 






(S # 


ril 


Q£ 


Qi 






201 


AO- 1 


in 


GO 


•> 

L 


0.014 


100 


4 




! 202 


AD-2 


cn 
Ov 




— ! — 


0.012 


100 


4 




203 


AD-3 


Ifi 
/U 


ci 


— ! — 


0.012 


100 


4 




204 


AD-4 


fin 


1 Q 


— ! — 


0.01 1 


100 


4 




205 


AD-5 




9 


— \ — 


0.011 


100 


4 




206 


AD-6 


86 


12 




0.011 


100 


4 




207 


AD-3 


60 


39 




0.011 


100 


4 




208 


AD-4 


70 


29 




0.011 


100 


4 




209 


AD-5 


80 


19 




0.011 


100 


4 




210 


AD-6 


90 


9 




0.011 


100 


4 




211 


AD-5 


10 


80 


10 


0.014 


100 


4 




212 


AD-6 


30 


50 


20 


0.013 


100 


4 




213 


AD- 7 


50 


20 


30 


0.011 


100 


4 




214 


AD-8 


80 


18 


2 


0.011 


100 


4 




215 


AD-9 


90 


8 


2 


0.011 


100 


4 





[0087] 

*5«fci/it«ttA<iSii±-rsc:tA^Ax-6o 

[0088] 



IW7-fe*-;Hbl*. «ft**ifc?Kue-;i, 

T^3-^7-feh>*5S*(*:7-bh>=l:1)lC 

SS$ 96 deg C 7-b4r-JMb*ICffi 
£-f£:?*JU7;UTtK£ 10 tflcWyffiTU 
» : PIH7-fe*-;Mb*f*8Lfco 

#*ra©7-w-;Mb£»ffl-e£SB»# i% 

H»#<DKa*7t«*je-^7;u3— ;i,4>-C(D7 
iz^-;Mb^«^Fm(7)^^b^^p B 1(7)fiJ^^ 
#«>fc 0 



[0087] 

When from result of Working Example 2, amine compound of 
this invention and butyral of this invention is used, storage 
property and scratch resistance it improves you understand. 

[0088] 

Working Example 3 

sample was produced in same way as Working Example 2, 
but here the intermolecular acetalization which in binder 
(binder ) which is used is shown with general formula 
(3)thing (Table 3 reference) which is done was used. 

intermolecular acetalization, in order in acetone water 
solution ( Water:acetone=l : 1 ) for solid component 
concentration to become 76%, melted polyvinyl alcohol which 
saponification is done, set pH 1 .5. temperature to 96 deg C, 
extended to 10 min and dripped butyl aldehyde which is 
suitable to degree of acetal formation, produced 
intermolecular acetalization. 

Calculating molecular weight with viscosity method, it sought 
ratio of the intermolecular. 

saponification of solid component 1% concentration which 
can ignore acetalization of intermolecular the acetalization of 
polyvinyl alcohol which is done was done, molecular weight 
was soughtbeforehand with viscosity method, ratio of 
intermolecular was sought fromdifference of molecular 
weight of acetalization in high concentration polyvinyl 
alcohol of solid component. 



^htzUnO)^Mm^mmm I t®mU photographic performance of sample which it acquires was 
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done evaluation in thesame way as Working Example 1 . 
Result which it acquires is shown in Table 3. 
[0089] 
[Table 3] 













mm 


m % 




dl 


d2 


d3 


d4 






301 


AD-1 


86 


12 




0 


0.014 


100 


5 




302 


AD~1 


86 


12 




1 


A All 




4.5 




303 


AD-1 


86 


12 




2 


0.011 


100 


4.5 




304 


AD-1 


86 


12 




5 


0.011 


100 


4.5 




305 ! 


AD-1 


81 


12 




6 


0.011 


100 


5 




306 


AD-1 


79 1 


12 




8 


0.011 


100 


5 




307 


AD-1 


67 


12 




12 


0.OO9 


100 


5 




308 


AD-1 


62 


12 




16 


0.009 


100 


5 


*m 


309 


AD-1 


57 


12 




20 


0.009 


100 


5 




310 


AD-3 


86 


12 


2 


1 


0.011 


100 


4.5 




311 


AD-3 


77 


12 


2 


10 


0.011 


100 


5 




312 


AO-3 


67 


12 


2 


12 


0.009 


100 


5 




313 


AD-3 


57 


12 


2 


16 


0.009 


100 


5 


*m 


314 


AD-5 


85 


12 


2 


10 


0.011 


100 


5 




315 


AD-5 


85 


12 


2 


20 


0.009 


100 


5 





[0090] 
[0091] 



^£ff](Dj±f$l::lil£jt 500. tiHbS 99%(D 
TfC'J e-^U7;U=J-^(PVA)*ffifflLfco 

[0092] 



[0090] 

When amine compound and intermolecular acetalization 
polymer of this invention are used, photothermographic 
material which issuperior in storage property and scratch 
resistance can be acquired. 

[0091] 

Working Example 4 

sample was produced in same way as Working Example 1 , 
but here as forcoating fabric of photosensitive layer side 
undercoating being completed carrier wasused, aqueous 
system coating fabric which uses latex which in binder 
(binder ) of photosensitive layer side is shown in Table 4 was 
done. 

polyvinyl alcohol (PVA ) of degree of polymerization 500. 
degree of saponification 99% was used to comparison of 
binder. 

It did performance evaluation in same way as Working 
Example 1. 

Result is shown in Table 4. 
[0092] 
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mm 








mm 










401 


mi 




PVA 


0.19 


100 


3.3 


3.3 


0.04 


0.04 


2 


it K 


402 






L5 


0.18 


100 


3.3 


33 


0.03 


0.03 


2 


it 8 


403 


AD-1 




L5 


0.17 


102 


3.4 


3.4 


0.02 


0.02 


5 




404 


AD-3 




L5 


0.17 


102 


3.4 


3.4 


0.02 


0.02 


5 


*»E 


405 


AO-5 




L5 


0.17 


102 


3.4 


3.4 


0.02 


0.02 


5 




406 


AD-7 




L5 


0.17 


102 


3.4 


3.4 


0.02 


0.02 


5 




407 


AO— 9 




12 


0.16 


102 


3.5 


3.5 


0.01 


0.01 


5 




408 


AD— 1 1 




LZ 


0.16 


102 


3.5 


3.5 


0.01 


0.01 


5 




409 


AO-13 




12 


0.15 


102 


3.5 


3.5 


0.Q1 


0.01 


5 




410 


AD- 14 




12 


0.16 


102 


3.5 


3.5 


0.01 


0.01 


5 




411 


AD-17 




LI2 


0.16 


102 


3.5 


3.5 


0.01 


0.01 


5 




412 


AD- 19 




L16 


0.17 


102 


3.4 


3.4 


0.02 


0.02 


5 




413 


AD — 21 


ftttfc j L18 


0.17 


102 


3.4 


3.4 


0.02 


0.02 


5 





[0093] 

When compound of this invention is used regarding aqueous 
system coating fabric which uses latex for binder it is superior 
in storage property and the scratch resistance, understands . 

[0094] 

Working Example 5 

sample 503-510 was produced in same way as sample 101 of 
Working Example 1. buthere compound which is displayed 
with General Formula (1) which is shown inbelow-mentioned 
Table 5 (addition quantity :9.3 X 10" 4 mole/m 2 ) and 
crossl inking agent was used. 

amount used of crosslinking agent made 0.02 mil!imole/m 2 in 
binder of photosensitive layer. 

Result is shown in Table 5. 

[0095] 

[Table 5] 



[0093] 
[0094] 

mmms 

mmm i oun 101 tmmzum 503-510 £ 

"C***l4ft*»l(»in«:9.3x lO 4 ^U/m 2 )& 



^5fe»(D$g^giJ{C 0.02 5 

[0095] 
[ft 5] 
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— H5WCO) 


MM 








fa 3f 




-ft ~j 'j 




JisJ 






& U 


0.07 


100 


0.09 


2 


ft K 


203 


AD-3 


ML 


0.04 


106 


0.05 


4 




503 


AD-5 


H2 


0.03 


108 


0.04 


4 




504 


AD-7 


H5 


0.03 


108 


0.04 


4 




505 


AO-9 


H8 


0.03 


108 


0.04 


4 




506 


AD- 11 


H1 1 


0.03 


108 


0.04 


4 




507 


AD-13 


H14 


0.03 


108 


0.04 


5 




508 


AD- 15 


H16 


0.03 


108 


0.04 


5 




509 


AD— 17 


H18 


0.03 


108 


0.O4 


5 




510 


AD- 19 


H20 


0.03 


108 


0.O4 


5 





[0096] 
[0097] 

*«w-*y. XL^Hflksa^ »*u^>h 



[0096] 

When amine compound and crosslinking agent of this 
invention are used, fog is lowin photographic behavior is 
superior in storage property, can acquire photothermographic 
material to whichdamage is difficult to be done. 

[0097] 

[Effects of the Invention] 

By this invention , high image density and, image of high 
image quality whichpossesses desirable contrast was 
acquired, furthermore storage stability under high humidity 
was good, furthermore it was possible to offer the 
photothermographic material to which damage is difficult to 
be done. 
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